Acquisition of heat shock tolerance by regulation of intracellular redox states.
In the yeast Saccharomyces cerevisiae, a mild heat treatment strongly induces Hsp104p which provides acquisition of thermotolerance. The mechanism by which Hsp104p protects cells from the severe heat shock has not yet been completely elucidated. In this study, a pivotal role of Hsp104p as an efficient scavenger of the reactive oxygen species (ROS) is investigated. In our previous study, we reported that Hsp104p acted as a regulator in the mitochondrial respiration pathway. In this report, the recombinant wild-type and hypersensitive ras mutants (ira2Delta) with the extrachromosomal plasmids wild-type and mutant hsp104 genes were studied. The resulting strains successfully expressed both wild-type and mutant Hsp104p and showed the thermotolerance phenotype in the strain with the functional wild-type Hsp104p expressed. Upon treatment with H2O2 and menadione, the strains with the functional Hsp104p expressed showed higher survival rates than the other mutants, indicating the protective role of Hsp104p from the oxidative stress. Fluorescence measurement of the oxidation-dependent probe, 2',7'-dichlorofluoroscein diacetate (H2DCFDA), also indicated that Hsp104p significantly reduced the amount of ROS. Resistance to the oxidative stress was independent of the amount of the glutathione in the hyperactivated ras mutants. Taken all together, this study confirms that Hsp104p plays a crucial role in keeping cells from being damaged by the oxidative stress, thus acting as a modulator of the intracellular redox state.